Parenteral nutrition has now become established as a standard procedure in most large hospitals, although frequently the indication for its use is rather arbitrary and the decision which regimen to use is often left to very junior medical staff. In the hands of experts intravenous nutrition appears both safe and useful, and perhaps the message of this article is that this form of therapy requires expert supervision and guidance.
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In the hospital where I work we now spend approximately £30000 on intravenous feeding compared with a total drug bill of £500 000 per year. Lee (1974) has stated that only 1 % of all patients require intravenous nutrition and presumably this figure has not altered substantially since then. Despite this, the amount of both Aminoplex 5 and Aminosol 100% used in the hospital has more than doubled in the year 1975/76 compared to 1974/75. An attempt was made to try and find out why this increase had occurred, but preliminary investigations ended in failure so that no data is available. However, one cannot help being suspicious that fashion plays a large role. Advertising is clearly influential and many conditions are listed in such advertisements which would require this form of therapy in only rare instances. Malabsorption is frequently mentioned as a possible indication and yet in a large series of such patients we have used intravenous nutrition only very rarely, and then in very special situations.
We now use considerably more L-amino acids as the nitrogen source than the cheaper casein hydrolysates. The benefit of pure L-amino acids over the casein hydrolysate in improving nitrogen balance is marginal, and providing it is realized that the hydrolysates are hyperosmolar and contain more sodium they can be used with safety in adults.
The amount of nitrogen to be given to each patient on an intravenous feeding regimen varies according to the state of the patient. Approximately 6 g of nitrogen (6.2 g protein) will be required in the basal state and 12 g of nitrogen in a patient with more severe negative nitrogen balance (e.g. postoperative sepsis). A crude assessment of nitrogen balance can easily be made (see Lee 1974) from the blood urea and a 24-hour urinary urea; adjustments may be necessary for temperature elevation and for large gastrointestinal losses. Although these estimations are simple I have not found anyone in my hospital using this more rational approach to the amount of nitrogen required in the individual patient. The nitrogen and energy sources need to be given together, with the carbohydrate sources providing 300% of the total calories. Whether the energy source should be partly in the form of fat emulsions has been discussed, but again one needs to remember that Intralipid is much more expensive than 50 % glucose. It is of course true that Intralipid has advantages in that it can be given into a peripheral vein and deficiency of essential fatty acids and phosphate do not occur even on long-term regimens. Patients on 50 % glucose may require insulin to ensure rapid utilization of the infused glucose. All these considerations must be taken into account when planning an intravenous regimen and the infusions given must be tailored to the individual requirements.
In the field of gastroenterology intravenous nutrition does seem an obvious treatment, particularly in inflammatory bowel disease with severe malnutrition, and also when external fistulh are present, again often in the presence of inflammatory bowel disease. In a previous study of 18 patients with Crohn's disease treated with 'bowel rest' and intravenous nutrition, 9 patients received this therapy as a primary treatment, while Proc. roy. Soc. Med. Volume 70 July 1977 6 received intravenous nutrition as a planned procedure before surgery. In the 9 patients, 4 were well in a varying period from four months to three years; 3 patients were readmitted to hospital, 1 with a fistula and 1 with an ileal perforation. During the period of infusion, 4 patients had developed positive blood cultures and all 9 had required further hospital admission at some time. Of the 6 patients in whom intravenous nutrition had been used preoperatively, 5 did well whereas one developed bacteremia and jaundice and the intravenous therapy had to be discontinued. These results would suggest that intravenous nutrition may well be helpful in getting the patient into as good a nutritional state as possible preoperatively; but that as a primary treatment the case is still very much unproven.
Reilly (1976) reviewed the use of intravenous nutrition in groups of patients with all forms of inflammatory bowel disease treated at the Massachusetts General Hospital, Boston. It is extremely difficult to come to a firm conclusion about the effect of such therapy in a disease which is notorious in the way in which it relapses and remits; presumably at some time a controlled series of patients will be studied. The impression, however, was that surgery of the gastrointestinal tract in these patients might be slightly safer in those treated preoperatively with intravenous nutrition but unless one has a control group even this is difficult to assess. There was a high incidence of sepsis (21 %) in this series, indeed a slight increase over the original series (Fischer et al. 1973 ) of 16 %, suggesting that improved techniques do not always produce as good results as might be expected.
In an attempt to have a comparable untreated group, these workers compared the above figures with patients admitted over a three-year period prior to the advent of intravenous nutrition. There was possibly a lower complication rate, a shorter postoperative stay in hospital, and certainly there were no deaths in the patients that had received intravenous nutrition. This again suggests that this form of therapy may be useful in inflammatory bowel disease, but no firm conclusions can be drawn and it seems probable that parenteral nutrition will only be of use in a small group of patients, possibly those with severe malnutrition.
In our own gastrointestinal unit we have recently treated 3 cases of Crohn's disease with intravenous nutrition. Two patients did well: in one the intravenous nutrition was used preoperatively because of severe malnourishment; and in the second, following an emergency colectomy. The third patient, who had external fistule, was treated with intravenous nutrition as a primary therapy to see if the fistule would heal. This was successful in that after three weeks intravenous feeding the fistulh had completely healed. The day after oral feeding was instituted, however, the fistule broke down and recurred. A number of workers (Aguirre et al. 1974 , MacPhayden & Dudrick 1973 have used intravenous nutrition for the primary healing of fistulh (that is, complete bowel rest) but the results are difficult to evaluate. It seems highly probable that one can reduce the fistula output to a minimum and also decrease the negative nitrogen balance, and this may be extremely important if a subsequent operation becomes necessary.
We have utilized intravenous feeding in 3 other patients in the last few months, and in our small series we have approximately a 30 % incidence of septictmia. This seems high and I have related it to our inexperience and poor technique but, as mentioned earlier, other groups with vast experience do not do much better, although I am sure we could reduce our incidence of septicemia with much better catheter insertion and maintenance, as described in the recent book from the Massachusetts General Hospital in Boston (Fischer 1976) .
One final point from our own small experience is that one patient with nonresponsive cceliac disease has been treated with intravenous nutrition. He eventually died and histological section of the spinal cord showed gliosis strongly suggestive of a deficiency type of lesion. This man had been given vitamin supplements as well as adequate calories, but it must be remembered that patients on longterm intravenous nutrition will require other supplements in addition (Solomons et al. 1976 ) and a trace metal solution is now available.
Wolfe et al. (1972) showed that fistula output in dogs could be reduced not only by intravenous feeding but also by liquid 'enteral' feeding. A number of papers , Voitk, Echave, Feller et al. 1973 ) have shown that enteral feeding can be utilized in patients with external fistulh as well as in other patients who cannot take ordinary food by mouth. Again, this form of therapy requires expert advice and care must be taken in the initial period that the liquid diet is given slowly, to avoid nausea and diarrhoea due to its hyperosmolality. These diets are often unpalatable and probably are best given with a nasogastric tube. With care, 3000 to 5000 calories can be given daily in this way. The patients need careful monitoring in the same way as for intravenous nutrition; and it must not be forgotton that this is a potentially dangerous procedure and that care to avoid aspiration is necessary. As with intravenous therapy, insulin may be required to avoid excess hyperglycxmia. Commercial preparations are not cheap (e.g. Aminoplex 5 is £7.76 per unit), but elemental diets can be made up in the hospital diet kitchen. These have the additional advantage that the nitrogen is in the form of protein (or protein hydrolysate) as opposed to the amino acids found in the commercial preparations.
These proteins are broken down in the gastrointestinal tract into small peptides as well as amino acids and this may have an advantage in that absorption of amino acids is faster and more efficient from peptide solutions than from equivalent amino acid solutions (Silk et al. 1973) .
In conclusion, intravenous nutrition is useful but care must be taken and its complications borne in mind. Elemental diets may well have a place in therapy and perhaps should be tried more often than they are at present.
